Mitochondrial DNA transmission and transcription after somatic cell fusion to one or more cytoplasts.
Following fertilization, mitochondrial DNA is inherited from the oocyte and transmitted homoplasmically. However, following nuclear transfer, mitochondrial DNA can be transmitted from both the donor cell and recipient oocyte, resulting in a state of heteroplasmy. To determine whether the genetic diversity between donor cell and recipient cytoplast mitochondrial DNA influences development, we generated bovine embryos by fusing a donor cell to one or more enucleated cytoplasts. Analysis of mitochondrial DNA from embryos, fetal tissues, and blood samples from offspring revealed that early preimplantation embryos from two or three cytoplasts had significantly more mitochondrial DNA variants than fetal tissues. Phylogenic analysis of embryos generated using single cytoplasts divided the mitochondrial DNA sequence variants into three separate groups with various amounts of genetic divergence from the donor cell line. In heteroplasmic tissue and blood samples, the predominant mitochondrial DNA population was significantly more divergent from the donor cell than the less frequent allele. Furthermore, analysis of the mitochondrially encoded cytochrome B gene showed that two heteroplasmic alleles encoded for different amino acids, and the ratios of mitochondrial DNA/mRNA for each allele differed significantly between tissues. The degree of evolutionary distance between the donor cell and the cytoplast and the variability in heteroplasmy between tissues may have an impact on more divergent intergeneric nuclear transfer and the use of this approach for the generation of embryonic stem cells.